INTRODUCTION
Calcium phosphate coatings of metallic prostheses have received much attention recently, because these coatings appear to have an effect on early bone fixation after implantation.
We have been studying on electrochemical deposition of apatite and its application to a bioactive surface treatment for metal implants.
A homogeneous apatite coating could be formed on metal substrates in an electrolyte containing calcium and phosphate ions1,2). The microstructure, morphology, and size of apatite could be easily regulated by varying the electrochemical conditions: e.g., electrolyte temperature, current density, current loading time, etc3-8). These studies on the deposits were carried out after they had dried. From the information obtained from the dried specimens, we demonstrated that the deposited amount on the electrode increased in direct proportion to the square root of the current loading time2,3). It resulted into an assumption that the diffusion process of ions around the cathode was a rate-determining step in the electrochemical deposition of apatite.
The electrochemical quartz crystal microbalance (EQCM) has become a very popular instrument in studying sublayer adsorption9,10) The quartz crystal MONITORING OF APATITE DEPOSITION 
ess.
In the present study, the apparent activation energies for the electrochemical deposition of apatite under 1.0 and 2.0mA/cm2 were about 36.1 and 31.9kJ/mol, respectively. Combined with these results, it seems that the electrochemical apatite deposition may be controlled by ion diffusion at the boundary between the electrode and the electrolyte, and the electric current loading may reduce its activation energy.
CONCLUSION
The electrochemical deposition process of apatite was real-time monitored using an EQCM. The deposited amount derived from the frequency change increased as the electrolyte temperature and current density increased, whereas the critical times decreased with the latter. The critical times observed in the present in situ study were much shorter than those obtained from real weight change in our previous report. The apparent activation energies for the electrochemical deposition of apatite under 1.0 and 2.0mA/cm2 were about 36.1 and 31.9kJ/mol, respectively. It seems that the electrochemical apatite deposition may be controlled by ion diffusion at the boundary between the electrode and the electrolyte, and the electric current loading may reduce its activation energy. 
